Background: This article examines the scope of voluntary certification schemes, based on the sustainability criteria of the European Renewable Energy Directive for biofuel production in the context of social sustainability and land use issues in Brazil. Possibilities and limitations of such certification schemes are discussed against the background of the rapid-changing Brazilian agricultural sector. Methods: Brazil was chosen as a case study being both one of the first countries where ethanol certification projects are implemented and a potential certified ethanol-exporting country. To capture social effects concerning land use connected to an increased ethanol production, semi-structured expert interviews were conducted within an explorative approach in São Paulo in the years 2011 and 2012. The study addresses the following question: what is the scope of certification concerning social sustainability in the light of a rising demand on agricultural land? Results: An increasing demand for biofuels and other agricultural goods, as cash crops, leads to a concentration process of agricultural production. Land price hikes in infrastructural well-connected agricultural areas and the uneven distribution of land in Brazil are leading to newly arising negative effects on social sustainability. We assume that certification schemes have a limited scope in the above mentioned environments. Conclusions: As the scale of certification schemes is based on production-chain-governance, indirect and macro effects concerning social sustainability in Brazil cannot be addressed by this instrument. Hence, there is a strong need for comprehensive public regulation on land use issues on a national and international level in order to flank land use concentration in dynamic agricultural sectors, such as the Brazilian one.
Background
The rising large-scale plantations for main energy, fodder and food commodities such as soy, palm oil and sugar cane have led to controversial discussions about the sustainability of such developments and negative impacts on the ecological and social scale. The debates led to the development of so-called sustainability schemes, either developed in open multi-stakeholder initiatives or private industry-driven processes, containing socioecological criteria.
The European demand for biofuels as well as the sustainability criteria, which are integrated into the European Renewable Energy Directive (EU RED), may have an impact on the agricultural production sites outside the Union. The question is how this quantitative demand as well as the qualitative regulation through the sustainability criteria implemented through certification will influence this kind of development. The sustainability criteria, which are coupled to the directive, only comprise the ecological dimension [1] . In order to tackle social sustainability aspects, the European Commission has to report on production patterns of biofuels, food prices and security, indirect land use change and land use rights, social inclusion and labour conditions amongst other issues [1] [2] [3] .
Certification schemes for biofuel production, on the one hand, can be seen as an avant-garde initiative for a responsible production of agricultural goods. On the other hand, critics claim that the certification schemes neither address properly socioecological aspects of agricultural mass production nor are indirect effects such as indirect land use change (ILUC) and displacement effects formulated that are happening outside of the production chain [4] [5] [6] [7] [8] [9] [10] . A large spectrum of literature and discussions can be found in the field of environmental certification and standard setting which cannot be outlined in its full extent. Nevertheless, some main lines of development within the debate shall be mentioned. One of the first global environmental certification initiatives was the Forest Stewardship Council established in 1993. The certification of single agricultural products and production chains followed this development, such as coffee, cacao and fish, as the notion of a responsible consumer emerged in industrialised countries. This development is, for example, drafted by Cashore et al., Taylor and Muradian and Pelupessy [11] [12] [13] . In Europe, the debates about standard setting in the field of energy crops turned up in 2006/2007, e.g. through special commissions that published reports as the one by Cramer et al. [14] . At the beginning, the topics around standards in literature were mainly marked by technical aspects and organisation of production chains, e.g. as outlined by Kaplinsky and Morris, Gereffi et al. and Humphrey [15] [16] [17] ; the debates are now coined by governance issues and newly arising modes of global governance through non-state market actors. These issues are treated, e.g. by Ponte et al., Brassett and Tsingou, Büthe, Cashore and Bernstein and Cashore [18] [19] [20] [21] [22] . Disciplines like critical geography or political ecology ask more crucial questions about the 'expansion of the certified world' and the neoliberalising of nature as, for example, done by Mutersbaugh et al., Castree and Klooster [23] [24] [25] . Authors within these disciplines also broach the issue of power relations that are constituted within such certification schemes, as the constituted northsouth relations in terms of rule setting, trade and control are hardly challenged by these systems [23, 26] . Against this background, certification schemes are often discussed in the following context: (1) their legitimacy including the involvement of different stakeholders, (2) their definition of sustainability and (3) their scope and effectiveness in guaranteeing the ecological and social sustainability aspects [7, [27] [28] [29] [30] .
This article focuses on the later certification scheme discussion, i.e. the scope of certification schemes, highlighting especially social effects relevant to the consequences of increased production of biofuels and connected land use dynamics in Brazil. The argument herein is centred on the application of certification schemes for the production of biofuels. Based on the articles of German and Schoneveld, Scarlat and Dallemand and van Stappen et al. [7] [8] [9] , the hypothesis is that certification schemes and the herein anchored sustainability indicators can help narrow down undesired social effects in the production chain as direct effects related to working conditions and security aspects are controlled directly and could lead to an improvement of conditions but might not necessarily address negative social side effects that occur outside the production chain (AM and LB 2011, personal communication). This may come as a result of massive, internal and external demands for biofuels -amongst other agricultural uses such as soy cropping and cattle breeding -and as such, for fertile lands [31] [32] [33] [34] [35] . Al-Riffai et al. (2010) in their study on the European Union (EU) and US biofuel mandates highlight that the competition between biofuel crop sectors and other agricultural commodities will have implications for agriculture and land use which has a significant impact on net agricultural exporting countries such as Brazil [36] . Whilst indirect effects such as ILUC effects and their consideration within the sustainability criteria of EU RED are being prominently discussed amongst ecological experts, indirect social effects are not yet addressed by the regulatory boards of the EU [10, [37] [38] [39] [40] [41] . The Global Bioenergy Partnership, for example, developed a comprehensive criteria catalogue including a wide range of social indicators [42] . The initiative recognises that communities can be displaced and lose access to land if tenure is insecure, and even though these indicators consider a special criteria on land acquisition and tenure, necessary information could be missing [42] . Although these indirect ecological and social effects are closely but complexly interlinked, this article explores only current tendencies of indirect social effects in Brazil due to an increased biofuel production and land concentration, also commented by Teixeira and Miccolis in 2011 in a publication on biofuel expansion in Brazil [43] or described by Mendonça (also in 2011) on ethanol production in the state of São Paulo [44] . The analyses of the scope of certain biofuel certification schemes within the changing agricultural sector in Brazil and connected land use dynamics will allow us (1) to get a better understanding of the translation of the sustainability criteria into indicators in certain voluntary certification schemes -International Sustainability & Carbon Certification (ISCC), Bonsucro-Better Sugarcane Initiative (BSI) and Roundtable on Sustainable Biofuels (RSB), (2) to outline the changing structure of the Brazilian ethanol sector and connected land use dynamics, and (3) to understand the governance options and limitations of voluntary certification schemes for biofuels in the case of the Brazilian ethanol production, social sustainability and land use.
Methods
Brazil is a country that is especially interesting for this analysis due to its long-time experiences within the sector of bioethanol production, its large production potentials regarding agricultural raw materials, the development of processing technologies and its imposed role as a biofuel producer in the global market. Parallel to that, the usage and distribution of land in Brazil is also coined by a socio-historically grown divide between smallholders and Latifundistas (large estate owners) as well as other land user groups (e.g. indigenous groups, agro-industrial industries, investors) [45] . In the past decade, ethanol production in Brazil almost tripled (ca. 28 Mtoe in 2010), while the area planted with cane doubled (ca. 8 Mha in 2010) [46] . Most of this sugar cane and ethanol production is located at the southeast of Brazil (about 85%). The state of São Paulo especially appeals to the sugar cane industry because of the good agro-ecological conditions based on suitable soils, climate as well as flat landscapes, and it represents a favourable tenure for industrialised agriculture. Additionally, support by the public sector, the good infrastructure of the region concerning transport, closeness to markets, research centres as well as industrial clusters promoted an expansion of the sugar cane and ethanol industry [32] . Certainly, the agro-ecological conditions are also favourable for other agricultural crops besides sugar cane, and in some regions of São Paulo, e.g. in the municipalities of Pontal do Paranapanema or Ribeirão Preto, agrarian reform settlements are claiming access to land for local food production [44] . Irregular processes of land ownership in these regions have led to land conflicts and to questions of land distribution in between the agrarian settlements who preferably conduct familiar agriculture on the one hand and large-scale agriculture on the other [47] . Due to this social and ecological conditions and the possibility of an ample field stay of the authors, this study will illustrate the perceptions of stakeholders and effects of certification, focusing on social aspects, by means of this exemplification.
The empirical, explorative analysis is based on semistructured interviews. Certified biomass projects are just recently implemented, and impacts will be more visible in the near future. Fifteen key informant interviews of a duration between 1 and 2 h were conducted during a field stay in Brazil in 2011 and 2012 with representatives of several organisations covering an ethanol and a sugar cane research institute, a certification organisation, a sugar cane company, worker unions, members of social movements, the pastoral movement, a national ecological non-government organisation (NGO) and a global ecological NGO, a university and a development bank. The aim of the interviews was to identify interconnections concerning an increased demand for certified ethanol under the assumption that this demand will rise in the future, including the possible impacts on social sustainability of communities involved or influenced by these production projects. Thereby, the research field has been explored in order to have a better understanding of these connections and to identify further fields of research. The interviews were carried out mainly in the state of São Paulo and, additionally, in the cities and surroundings of Brasilia and Cuiaba. During the analysis of the interviews, emphasis was put on the following aspects: (1) changing structure of the Brazilian ethanol sector due to an increased demand for ethanol, (2) land use dynamics related to an expansion and intensification of sugar cane, and (3) perspective of different land users related to the effectiveness of certification schemes in terms of social and ecological sustainability.
The results from this empirical analysis will be crosschecked with the criteria of relevant certification schemes. These schemes were analysed according to social aspects within the defined criteria, e.g. workers' rights, the interdiction of discrimination or the ban of child work. Additionally, some voluntary certification schemes also include to some extending social effects occurring outside the company level like the interaction with local food security. The study deals with the limits of voluntary certification and constraints where national policies should be introduced to reduce negative effects applied to the ethanol production context in Brazil. For this reason, the authors selected the three voluntary certification schemes ISCC, Bonsucro and RSB as they are accepted by the European Commission to fulfil the EU RED requirements and therefore are based on a political demand; they are results of multi-stakeholder initiatives, contain also social criteria and are mainly discussed to be applied on the sugar cane production sector in Brazil.
The following gives an overview on the selected certification schemes and focuses especially on the social criteria. Subsequently, as the criteria of those schemes interfere with national and regional policies, an introduction of the most influential Brazilian policies follows to frame the political context where certification is implemented.
Results and discussion

Sustainability criteria in selected voluntary certification schemes
Due to rising critics during the last years regarding the devastating impacts of large-scale commodity production in the bioenergy and food sector, the so-called sustainability certification schemes were developed in multi-stakeholder processes to secure the compliance with environmental and social minimum criteria. The following section will give an overview on social aspects within the selected certification schemes ISCC, Bonsucro and RSB. These certification schemes seem to be the most relevant for the Brazilian ethanol certification market as there were already several pilot tests and, in the case of Bonsucro, certified companies.
Social aspects within the voluntary certification schemes ISCC, Bonsucro, and RSB
The voluntary certification schemes include some aspects of social sustainability, but their implementation and consideration within the certification process differ widely. As such, this section will see the analysis of how different social aspects are addressed in the certification schemes and their implementation. Finally, it tries to shape the limits of the method, which means that it is of voluntary certification, in influencing in a positive way negative social effects caused by an enhancing biofuel production. Those effects are described as negative social side effects and discussed at the end of this paper. Focus was laid on the three certification schemes -ISCC, Bonsucro and RSB -as they are results of multistakeholder initiatives, were accepted to fulfil the EU RED requirements and are mainly discussed to be applied on the production sector in Brazil. Relevance is based on the raw material certification especially of sugar cane for ethanol. For the ISCC and RSB schemes, the focus is on biofuels in general. On that note, companies could choose under which scheme they should be certified. These schemes include direct social criteria mainly based on International Labour Organization (ILO) conventions, such as the freedom of association or forced labour (see Table 1 , [48] [49] [50] ). Additionally, mainly discussed issues regarding biofuel production such as cultivation of energy crops on contested and/or litigated land, consultation with local communities and small holder integration are added to the principles of the RSB and ISCC.
The criteria were divided into social effects on the microscale and social effects on the macro-scale, considering that voluntary certification schemes have a limited scope concerning aspects outside farm level such as food security or a rising demand for agricultural land. As these aspects are also shaped by national and regional legislations, the next section will give an overview on the Brazilian context and respective legislations and ordinances concerning social aspects. Besides the fact that direct social criteria are mainly listed in the three analysed schemes (see Table 1 ), the indirect social aspects (e.g. displacement effects due to higher land prices, hindrance of access to land) are considered unequal within ISCC, Bonsucro and RSB. Differences occur as to the minimum age of employment and the protection of rights of indigenous people, which for example are not part of the ISCC certification scheme. Concerning the minimum age of employment, the RSB ranges from 14 to 15 years without making a difference whether it is about non-hazardous work or not. Bonsucro and ISCC consider hazardous work. In both cases, minimum age for employment is 15 for non-hazardous work and 18 for hazardous work. Vogelpohl and Hirschl investigated the certification schemes on the availability of food and the consideration of land use rights [28] . Food security is only mentioned within the schemes of ISCC and RSB and refers to local food security, indicating therefore the non-interference of biomass provision in stable food crop production [48, 49] . In the case of RSB, only areas and regions with food emergencies are considered [49] .
All certification schemes mention the compliance of existing land use rights. For instance, the ISCC standard claims that 'The producer can prove that the land is used legitimately and that traditional land rights have been secured' [48] . However, in this case, the problem is not the consideration of the aspect 'land use rights' within the schemes but the unclear or non-regulated land use rights in the producing country, e.g. in Brazil. In the case of certification, a correct implementation is not possible due to the latter assertion. Some criteria demand high requirements from the operators implementing a standard, e.g. the RSB criterion 2b which states that 'Free, prior [and] informed consent (FPIC) shall form the basis for the process to be followed during all stakeholder consultation, which shall be gender sensitive and result in consensus-driven negotiated agreements' or principle 5 which states that 'In regions of poverty, biofuel operations shall contribute to the social and economic development of local, rural and indigenous people and communities' [49] . It is quite questionable if operators focusing on economic viability are able and willing to fulfil such demanding criteria. In this case, an operator would need guidance and support to achieve compliance with the principle. The same applies for the 'participatory social impact assessment' required for ISCC and RSB where own expertise of the operator to conduct the assessment cannot be taken for granted. The RSB states in its preface that voluntary certification schemes, which focus on the individual operator, cannot cover indirect effects caused by rising biofuel production: 'Voluntary certification alone may not be the best tool to address indirect impacts, since these macro-level impacts are likely to be beyond the control of the individual farmer or biofuel's producer seeking certification' [49] . Therefore, the RSB admits that the criteria aim to address only the direct activities that farmers and producers can undertake to prevent unintended consequences from biofuel production. That is why the scope of certification has to be determined and clearly delimited.
Where are the limits of certification and where do national policies have to be applied in order to determine social development effects?
Social aspects within Brazilian policy initiatives
An important background for the analysis of the social outcomes of biofuel production in spite of certification is an examination of the social and environmental policies of the country, in this case Brazil, as they have to be complied if the operator aspires certification. Labour rights are legally based on 'The Consolidation of Labour Laws' (Consolidação das Leis do Trabalho) tackling principal subjects such as registration/labour card, period of recreation, occupational safety, organisation into worker unions or inspection. Brazil has ratified most of the ILO core conventions except Convention 87 on freedom of association and protection of the right to organise (see Table 2 , [51] ). Added to the national labour laws, there are several public and private self-regulating initiatives agreed on between the industry sector, the government and social society. Important to cite is the 'Dirty List' which lists natural persons and legal entities, such as producing companies, which were caught flagrantly, keeping workers in conditions analogous to slavery. These persons or entities are published in the list and are economically punished. Companies and individuals on the list cannot receive public financing, and there is no rural credit concession. The 'National Compact for the Eradication of Slavery Work' launched by ILO and supported by the local NGOs Instituto Ethos, Social Observer Institute and Reportér Brasil obligates companies on a voluntary basis to control their retailers on exploitation of their workers in conditions analogous to slavery [52] . This instrument is foremost a market based pressurising medium for companies continuing their production on the basis of slavery work. Those companies, producing under slavery conditions, are published on the mentioned dirty list.
The National ' Agreement on Improvement of Labour Conditions of the Sugarcane Production' is based on a multi-stakeholder dialogue between the government, workers and employers [53] . The objective of this round table, installed in 2008, was to debate and recommend solutions for a more human and secure manual sugar cane harvest. Furthermore, the target is to find solutions for the reincorporation of workers on the labour market in the light of an increasingly mechanised harvesting process.
The existence of those initiatives shows that there is a consciousness on social implications in the sector as well as voluntary commitments. Certification, as a private control tool, can be a tool to enforce the compliance of existing legislation, audited through a private accredited company. In this regard, issues concerning direct working conditions such as an existing contract, labour health or slavery analogous work (listed in Table 2 ) will be directly controlled by the auditor, if the corresponding operator aims for a sustainability label. Thereby, certification could improve the enforcement of an already comprehensive social legislation if there is enough commitment by the company (AM and LB, interview 15 May 2011). According to ILO recommendations, Brazil would need about 5,000 inspectors supervising the labour market [54] . Currently, there are only 3,000 inspectors active in this field. In this case, direct monitoring through a yearly audit could enforce the improvement of social conditions on the production site.
In the analysis of the case study of Brazil, the national political-historical context concerning biofuel production and the effects of biofuel production on social implications in spite of certification are combined. The argument hereto is that there are several indirect effects caused by a rising biofuel production, which cannot be reached through sustainability certification alone. These effects root in the overall economic-political development process of Brazil and are enforced by a rising pressure on the outputs of agricultural production. The claim therefore is that the pressure on agricultural land enforced by the expansion of energy crops for fuels and combined with other agricultural expansion tendencies, e.g. beef and soy production, aggravates displacement effects and restricts the already narrow access to land in a country with one of the highest inequalities in land distribution in the world. The following section will give an overview on the Brazilian ethanol sector, current land use dynamics and the different perspectives on the scope of certification schemes concerning sustainability. This section will see the application of social criteria on the background of the ethanol sector in the state of São Paulo.
Case study of Brazil and São Paulo: changing structure of the ethanol sector, land use and social dynamics and perspectives from different actors on certification schemes
The implementation of socioecological certification has to be examined in the political-historical context of the country. Subsequent to the previous section, this section has the intention to describe the agricultural context in which the voluntary certification is embedded. A rising demand on energetic biomass, even though coupled to socioecological criteria, has to be regarded against this background. Even though, currently, little ethanol is exported to the EU under the RED requirements (see Table 3 , [55] [56] [57] [58] ), interview statements from along the production chain affirm that the sector is expanding and companies are also getting prepared to receive one of the mentioned certification schemes. The first shipment of Bonsucro certified ethanol from Brazil arrived in November 2012 at the port of Rotterdam [59] .
Current socio-economic trends will be described as well as the current land use and social dynamics that are related to an expansion and intensification of the agricultural sector. Finally, the interviews are evaluated according to the perception of certification of different actors, and possible direct and indirect social effects will be stated.
Changing structure of the Brazilian ethanol sector
Brazil has currently reached the position of second largest ethanol producer of the world just after the USA [60, 61] . Brazil reached a national blending quote for ethanol of 20% to 25%, which was reduced in the last 2 years due to a current production crisis. The overall ethanol production in the year 2008 was of 27 billion litres, from which approximately 90% was used for the Brazilian internal market while more than 10% of the production was exported to the USA and Europe [62] . Due to a booming internal market for ethanol combined with adverse climate conditions for sugar cane cropping, the ethanol exports were reduced to less than two billion litres in 2010 [63] . As the demand for biofuels is rising globally [64] , disregarding the decrease in 2010 because of the financial crisis, the worldwide demand for renewable fuels has an impact on the use of agricultural land and the land price hikes in Brazil amongst other drivers. Concerning this issue, representatives of the social movement, the sugar cane research centre and the national ecological NGO, state that sugar cane expansion is leading to land price hikes in São Paulo and therefore to an increasing pressure on land use (AM and LB, interviews [65] . According to discussions at the certification body meeting, the statements of the sugar ). This means that the different agricultural markets should not be analysed in a linear and isolated way but rather the correlation between the production of agricultural goods and economic interests. However, the rising demand for biofuels did not lead to an increased production in Brazil immediately. Due to the economic and financial crisis in 2008/2009, a lot of family-owned sugar cane and ethanol companies suffered from a lack of investment. That led to the situation that the Brazilian industry could not bail out the full production potentials for ethanol. Furthermore, the crisis led to a changed production structure in Brazil due to an increase of foreign investments and joint ventures with transnational companies (LB, interview 1 June 2011). These tendencies are also outlined by other interview partners. Participants of the certification body meeting, representatives of the social movement, the sugar cane as well as the ethanol research centre explained that enormous dynamics and changes are leading to a new structure of the Brazilian ethanol sector. Aspiring for new global markets in the field of renewable energy, smaller enterprises got dragged by transnational companies. Multinational petrol companies entered the ethanol market, e.g. Shell, established Raízen, a joint venture with the biggest Brazilian sugar company COSAN, and gained the Bonsucro certificate in 2011 for its ethanol production [66] . A new line up of enterprises, company strategies as well as investment process has been started (LB, interviews 1 June 2011, 5 May 2011, 6 May 2011 and 10 May 2011). Foreign investments into the sector have begun to rise sharply during the last decade leading to a concentration of firms which are dominating the ethanol-producing sector [67] . At the beginning of 2008/2009, about 40 firms were controlling about 50% of the ethanol production in Brazil. This variety is supposed to be reduced to six to eight firms, and smaller entrepreneurs will not be able to compete in this business within the next 10 years (LB, interview 1 June 2011) [67] . The social integration of small farmers into these large-scale value chains of agricultural raw materials for biofuels has so far not occurred. Sugar cane is primarily produced in large-scale systems, where smallholders merely participate either by selling their production or renting their land to the local sugar refinery [68] .
Land use and social dynamics related to an expansion and intensification of sugar cane
Besides the trend of multinationalisation of the Brazilian sugar cane and ethanol industry, it is expected that the changed sector will recover from the recession due to the external money influx so that the production capacities will increase again as the market exists. New cooperation between Brazilian and foreign investors such as joint venture Raizen Energia S.A. of the Dutch petroleum company Shell and the biggest Brazilian sugar producer COSAN announced to produce four billion litres of ethanol until 2014 [44] , partly certified by the Bonsucro label [50] . The projected potentials for ethanol production in Brazil are high. In a report of the Brazilian Centro de Gestão e Estudos Estratégicos, the possibility of substituting 10% of the whole global ethanol demand by 2025 was evaluated. A substitution of this kind would lead to a production of 205 billion litres of ethanol in 2025 and an additional 24 million hectares of land for sugar cane cultivation [69] . This increased production could be met through three means: the expansion of sugar cane plantations, the intensification of cultivation and technological innovations. Connected to that, the interview partners in Brazil were asked about the aspects of land use dynamics related to an expansion and intensification of sugar cane.
A representative of the Brazilian sugar cane research centre has expressed that, currently, the price for fertile land in the state of São Paulo is increasing enormously (demonstrated in Figure 1 ). This price development for fertile land would partly be driven by the objections of the sugar and ethanol companies as they would heat up the competition for land due to increased cultivation of sugar cane (LB, interview 10 May 2011). The high value of fertile land in the context of a globally rising demand for agricultural products in logistically well-connected areas leads to an increase of land tenure prices [70, 71] . This trend is also illustrated for Brazil in Figure 1 and São Paulo in Figure 2 However, the problem in Brazil would not be a lack of land in order to enlarge the production of sugar cane, soy or corn as expressed by the representative of the ethanol research centre (LB, interview 1 June 2011).
With the right political incentives, the area of cattle breeding and pasture could be used much more efficiently than the current case. The obstacle would be the effective regulation of land use. He states, 'We need to have (. . .) control, for example to avoid cases like Ribeirão Preto [in the state of São Paulo], where we have 90% of the area in a municipality with sugar cane. First, because this is illegal (. . .). Second, because for sure this is not good for biodiversity' (ibid.). The interview partner of the national ecological NGO also confirms this statement. It would indeed be possible to double or triple agricultural production without the need to deforest through a more efficient use of areas as, for example, through the intensification of cattle breeding. However, in reality, this would not happen for several reasons. One reason would be the lack or rather the contradictory incentives set by politics for a more sustainable and efficient use of land as well as the lack of access to technical These arguments show that although Brazil owns large territories, agricultural use of fertile lands could lead to unsustainable practices in specific areas, which means that effective instruments and regulations to implement protective laws for land use are needed but, so far, not always real due to different political structures and mechanisms in the Brazilian states. Although Brazil is a country of immense size and area, land issues will also have to be analysed from a land user's perspective instead of only focussing on a statistical macro-perspective on land availability. This holds true also for private regulation via certification, which is implemented in this agricultural reshaped context. Without a strong political framework on land issues and its controlled implementation, private control is not an effective instrument to control indirect land use change or indirect impacts on the social scale. Some of the land users, like the peasant social movement in Ribeirão Preto, state that the land price hikes would lead to a hindrance of the access to land and to a deterioration of ecosystem services for the rural population concerning water, soil and biodiversity aspects (LB, interview 6 May 2011). According to them, the ethanol and biodiesel companies in Brazil would use huge areas in order to produce cheap 'green' fuels. However, this kind of agro-industrial production would constrict family farms and enterprises from business development. In the surroundings of Ribeirão Preto, sugar cane plantations and production sites of multinational companies would expand; land prices would increase and hence pressure rural settlements of local small holders (ibid.).
The extremely uneven land tenure has already been a central problem in Brazil before the international agrarian markets literally exploded. The agricultural production is shaped through the overall inequalities and the historical large-scale land acquisition pattern in contrast to small farm ownership. This structure of the rural sector has barely changed since then [73] . The census of agriculture carried out by the Brazilian Institute of Geography and Statistics in 2006 reports a Gini index of land concentration of 0.872 [74] . This tendency of unjust land ownership was further pushed in the last years due to the overall concentration of agricultural production in the hands of few actors as indicated earlier, e.g. in the ethanol sector. In Table 4 [74], the unequal land distribution is also highlighted in total numbers of agricultural and husbandry land properties. Nearly 50% of the agricultural properties occupy an area under 10 ha and represent only 2.36% of the total agricultural area. The disparities of the unbalanced land tenure structures in Brazil are further fortified by unclear legislative arrangements. The Pastoral Commission on Land in 2010 declared 1,186 land tenure conflicts in that year with 559,401 people involved [75] .
Key factors derived from the changing structure of the ethanol sector and land use dynamics related to the intensification and expansion of sugar cane and further effects Naming these four factors, concentration processes in the biofuel sector, rising land prices, lack of effective and respected controlling instruments and regulations, a highly unequal distribution of land and on-going conflicts on land, we argue that there are negative social side effects caused by an increased agricultural production of the main raw materials for biofuels. Such effects are not addressed in and cannot be prevented by the certification schemes. Consequently, this could lead to direct and indirect displacement effects of small farmers as claimed by the national and the global ecological NGO (AM and LB, interviews 19 May 2011, 20 May 2011). The modernisation of the agricultural sector in Brazil already led to such displacement effects in the past and holds true till the present [73] . The problem with such indirect effects on land use from an ecological but also from a social point of view in terms of the scientific discussion is the measurability, the traceability as well as the scale of these effects, which are not easy to locate. . Indirect effects, especially land use changes, are further promoted due to the linkages in between different agricultural products and the certification obligation for only some of those products and markets. This leads to a distorted production system in Brazil. Whilst the producers that export biofuels and soy to Europe are the ones who achieve to comply with the principles and criteria of certification, the producers that cannot fulfil these principles will sell their products to the internal or other external markets that do not require such certification. The certified producers would not produce at the agricultural frontier close to the Amazon region in Mato Grosso, where a huge area was deforested in the year 2011, but uncertified ones could continue to use the land (AM and LB, interview 19 May 2011).
Perspective of different land users related to the scope and effectiveness of certification schemes in terms of social and ecological sustainability
The representatives of the development bank, the global ecological NGO and the ethanol research centre affirm that the European certification efforts are evaluated positively and that certification would have positive effects on the production of agricultural goods in Brazil. A normative change of perception concerning the production of agricultural goods due to the sustainability criteria of the EU RED would be observable mentions the repre- As some constraints of the effectiveness of certification schemes and also of other environmental laws and instruments on agricultural production in Brazil, the representatives of the development bank, the sugar cane and ethanol research centre as well as participants from the certification body meeting pointed out the following: (1) corruption, (2) lack of controllability because of mere size of the country, (3) common land clearing practices that are not easy to prevent (land clearing cycle: wood extraction, cattle breeding, agricultural use of land after attainment of an ecological licence), (4) difficulty to monitor criteria of the sustainability schemes for producers because of complexity as well as high costs, e.g. for implementing satellite monitoring (AM and LB, interview 5 May 2011). Concerning the scope of certification schemes relating to the compliance of social and ecological sustainability, the answers of the interview partners can be structured into three types of scope: (1) market, (2) product and (3) stakeholder.
On the level of the market scope, the interview partner of the certification body and of the Brazilian ecological organisation express that Brazil is currently trading agricultural products especially with China, a country that does not claim any certification requirements, and with the USA, which attests a positive GHG balance for Brazilian sugar cane-based ethanol (AM and LB, interviews 5 May 2011, 19 May 2011). As a result, the agricultural production which is certified after the sustainability criteria is very partial at the moment. The representatives of the certification body and of the national ecological NGO therefore express their hopes that the European efforts for certification will give an impulse for other markets and products to follow the example (ibid.).
As for the scope of certification on a product level, the interview partners claim that the effect of a rising awareness concerning sustainable consumption and traceability of production that has been brought in by the sustainability discussion of biofuel production would also have a spill-over effect on other farming products, such as meat (LB, interview 4 May 2011). Nevertheless, some participants of the certification body meeting expressed that the European certification requirements would partly be absurd, e.g. because of the distinction in between soy as oil and press cake and connected differing sustainability requirements. Both products would finally be based on the same plant. As the instrument of certification is only focused on some agricultural products, the sustainability criteria would also only partly cover or influence the methods of agricultural production (AM and LB, interview 19 May 2011). The implementation of certification schemes would therefore not impede deforestation but would have the chance to impact on direct social and ecological aspects, as confirmed by the interview partner (ibid.). On the level of the stakeholder scope, different statements on social effects were outpointed. First, certification schemes would only be relevant for large producers because of the high costs that are connected to its implementation and monitoring (LB, interview 5 May 2011). Therefore, certification schemes and sustainability requirements would also favour agro-industrial production and would be an additional constraint for family farmers who are not able to access this certified market (LB, interview 6 May 2011). Second, the legitimatization of certification schemes and its sustainability criteria would be questionable as not every land user group in Brazil has been consulted in matters of social and ecological sustainability, e.g. the social movement has not been consulted (ibid.). Therefore, participation has not been given (ibid.). Representatives from sugar cane worker unions (AM, interviews 14 to 15 March 2011) referred to the possible effects on farm level. Two out of the three interviewed stated to be sceptical on the positive effects that certification could have on the workers' well-being due to the production model where payment is aligned to production level, which leads to frequent accidents, exhaustion of workers and in worst cases to death. On the one hand, mechanisation would make it easier to fulfil the criteria of a sustainability certificate; on the other, it leads to an unsolved problem of jobless migrant workers in the rural areas of São Paulo (ibid.). Another representative emphasises that national initiatives, such as the mentioned dirty list and the 'National Compact for the Eradication of Slavery Work' had a positive effect on the most precarious working conditions of rural workers, but social criteria of voluntary certification schemes would be hard to fulfil for companies supplying from subcontractors using manual harvesting.
Conclusions
The worldwide rising demand for biofuels leads to different direct and indirect ecological, social and economic challenges, especially in countries like Brazil where the production of ethanol is an important economic sector. Voluntary biofuel certification, which should avoid negative effects of biofuel production, considers direct ecological and social aspects which are mainly part of the production chain. Examples, therefore, are the compliance with labour laws, minimum wages and minimum age of employment claimed in the criteria catalogue. Disregarding that consideration of these direct social aspects differ within the observed voluntary certification schemes: RSB, Bonsucro and ISCC, it is a first and necessary expandable step to ensure acceptable labour conditions on the basis of international regulations like the core convention of the ILO and the compliance with national laws. In this case, auditing could be an instrument to enforce the application of national laws and serve as a private control tool. On the other hand, it could lead to an enforcement of mechanisation in the sugar cane production sector which leaves an unsolved social problem in rural areas with a huge amount of workless migrant workers. Regarding indirect social effects -e.g. displacement and the hindrance to land access of smaller producers due to land price hikes -the same problem as it occurs with ILUC, namely the dislocation of outcomes, can be predicted. The latter problems connected to biofuel production will gain importance within the next years because of the worldwide rising demand for biomass energy. However, here is the resultant question: will it be possible to limit these indirect social effects of displacement and access to land through certification schemes, land use zonings, social and ecological laws and regulations?
To answer this question more case study research on expanding bioenergy production areas are needed, which would reveal the relation between land use dynamics, social sustainability and possible effects by certification. Questions on the interaction between certification and the enforcement of national laws should be conducted in the near future to enforce evidence of the effectiveness of private control. On behalf of our findings from the explorative analysis on the expanding sugar cane sector in the state of São Paulo, we argue that in order to get control over the rising, complex problems due to an agricultural expansion, there is a strong need for comprehensive public or private regulation and control instruments in the agricultural sector. As presented, land price hikes, especially for fertile and well-connected areas, are and will be a main issue of social concern for specific actors. Nonetheless, as regulation on increased land prices is going beyond the scope of certification, this aspect will have to be addressed via national regulation.
The discussion about voluntary certification of biofuels in Brazil has the chance to make a normative contribution to raise awareness on sustainability issues, which was emphasised by most interview partners. In this regard, a positive development in the discussion on ecological criteria in production chains based on the sustainability criteria of the European Directive can be observed. Definitely, it is a first step to integrate questions of ecological sustainability into binding guidelines which will have to be permanently improved and adapted to national policies. It would be positive if social impacts, addressed in voluntary certification schemes, would find their way into the discussion and implementation on workers' rights. While indirect land use change effects on ecosystems and possible calculation methods are currently discussed in most conferences and EU roundtable meetings on sustainability criteria for biofuels, social side effects are hardly mentioned from political decisionmakers in connection with an expanding biofuel production. In the light of rising pressure on arable land, social aspects need to be addressed in decision-making as for example in the RED to foster their implementation into national legislations and in third countries interested to export to the EU or to fulfil any other upcoming sustainability requirement. As there is a clear limit of certification, although it is a starting point for a sustainability discussion, national regulations and control mechanisms have to follow.
Concerning certification with regard to the indirect social side effects, it becomes clear that not all emerging problems of agricultural expansion can be addressed properly by sustainability standards and certification. These problems root in the structure of large-scale agricultural production, oriented towards higher economic output. Indirect ecological and social effects are not only based on the production of raw materials for bioenergy, but are also for the whole industrialised and export oriented agricultural products. As such, there will be no sustainable biofuel sector within an unsustainable agricultural system. Therefore, the discussion on sustainable biofuel production has to be followed by a general discussion on a forward-looking sustainable agriculture, which equally recognises the social and ecological dimensions.
